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ABSTRACT : PROBLEM TO BE SOLVED: To provide a transmitter and a receiver which use the feeble 
multl- carriers and can attain an information signal transmitter that is not easily affected by 
an ambient electromagnetic environment including the radiation noises., etc. 

SOLUTION: A multi-carrier transmitter 34 adds an error correction signal to the 
information signal to be inputted and then generates and transmits an OFDM signal, and a 
multi-carrier receiver 37 performs the OFDM demodulation of its received signals and 
outputs the data subjected to their error correction processing. The receiver 37 transmits 
the carrier number information of inferior transmission quality to the transmitter 34. Then 
the transmitter 34 generates and transmits the modulating signals excluding the carriers. 
Thus, the signals of stable throughput can be obtained. 
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<wi*>* y T«o d *>$ft.a^*^^T' ( t) s k ^£ 
&*-v y r#^fflfs^sm-f * + y rgfim/fs 
k, 

m o rrm^*- . fiiffiw <* o rm^m * y r m 

tS/tftW FDM7 k- AffiJsJSEJSSi; , 
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mmm^&tu s irtzmmmm^mth^^i-^ -r u 
gfiT>7^-j: o^$nsoFD]vim^aiffl^ff^ 

V\ «ll8fi^£fll>FFT|IIBk. 

mam l . fs&B* <obi*?sis* y y r £j&se 
l. ^^5eL^df-vyr^/sifegcffl$g&BJrie^i'f- ;J f 

*V7im®$&b. 

v/u^-df ^ y Tis«*jtt:aflrr * irotcag* t . 

ffi?S£t#S 7 * -V -y r-ffi$8[5]Rk . 

iev;U^-^-r 'J 733&fia£EA>fc&fl$ftfcfI#£«#L 

-ti.-?^?-* ^ y 7<o^tga. 

[|g^3] tfcte§*l*ffi«^fc, OFDM^fcJ: 
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flfc»y *tf>lo<0**'J7T 
fgiSS tit T-?<0M^&W£.nA Item 2<r>yu-A 

r-yTk. 

-t«4*S*ifcJB2<07U-Afl|«^-^«:S(COF 

d m mm ±m- h x r v r i x itfieo f d m ®# 

S: 7 J: 0*Bt*J:3 fcfr Urd k £ft©k 
[000 1] 

ffl^Tff&dgflgBkrOgfigg. 
aMttttCWL. *ffcOFDM^3«S:fflif>. StP^lt 

[0002] 

[»Mr] «£*J; y, v^^^.jrjMftgs, ^ 

-mt ix. mtziztxitcmisffm^tix^b. 

Z vmiZjfrt^lltt -v y TfeiM^B 1 3 0 « . fsillf 
^^fflffifi-f-SrA+jLTOFDM (Orthogonal Frequen 
cy Division multiplexing) fl-SBcSSJlLfc^PifSftfi 

#*rf#x jafiT j; y ffiiaga»fctwtr & v/i^- 

Jf + y TiMfi^S l 3 4 k . SP^EiMBJ; 0 <r>m j 5* ! 3. 
/kf-** 'J T^fl^S 1 3 7 fc ct y«fi!c?/XTfc*y , * 

[0003] si ofcrv/p^-dfA-yriSfl^Bi 340 

3 4{iA7]|IIBggl 4 0k. OFDMa<g»l 50k«t 

y«fi£$ti. A^mrai 4 0(i^yiTiE^@5«4 
2. v yfy^niB4 3. jUi&iMy^'j-rm!^ 

4. flamMIA-9- 56^0884 5, *Jj:tfOFDM7U- 

AffiABIR4 8J:94iJA$il. OFDMiUfigSl 5 0« 

1 FFT (inverse fast Fourier Transform) 

2. #-My*-'W-ftiO@B5 4. SI/RF0B5 

8«tyflfi£S<i-CV>S. 
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CJ:yfSM$ni>. ffJitfM PEG- 2 (Moving Pictur 
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•;?>i<mmm^m y ioE##fl:0K4 2 cfl»ft$fi. 
i i x'tezrateimzc b'tvtmw&ik tx^t&mm 

mrnE-t^tzifi^ Mitfy - Kyo^yffit J: 0£ 
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[0005] ZZX'li. 2<XfiMliB:ZtiXi£}&Zii$>T 
-?#>\ tt»«0J:-5K:0FDMS:fll|jWft^yrkT 

li . f - 9 iffiten?- * WM» LT 4 fc *fc*>. 
IOk«)»»*inx:«fc:^* 3r ^o-r-TVl'BEHfcfr =3: 

l\ C«)J:at=LTS<9fLfcm-tttOFDM7U-Afl| 

[00 0 6] 0FDM7U-Attfi£[Hl»4 8fc:U^ fSiJH 
#BSf|^%4i[5]SS4 5J: , )^flWtt^$ill»*^ Z<D 
m^ltimnO F D M 7 Af 3 - H 0858 2 ** F F 
T(fast Fourier Transform) [HISS 7 4 J: 0&&£fll>£ 

[0007] ZOi. olZlX . 0FDM7V-Afi§j£[I] 

*ir-?fc. immftttmnbsti* zzxmovuw 

#^#±£3*1. OFDMiMflSIU 50c7)I FFTW 
5 2£tt£$it.&. 

[0008] ZZX'te, m*tvb**VTm»&k. 

«»^w^afli#*a!7-ux3aiiig» ( i fft> t 

J: 9£«U 4rtLfc«^£#-M v*-- K;ntMg 
885 4 

[0009] ZZX'li. £lRS*Ufcffl»R#IMflM' 

v Mi^ fc 3 iiT R F @sg 5 8 tiffin Sit* . 
[0010] ;;K:fittftS*L3tfi-9(i, fflBHESWTfi 

HI 3 4J:9SWj£i'i4i:*fc. iitfjSJlfcfe^ttK 

[ooii] ztoidtzixsaaGsmtzmtztitzv, 
[oo 1 23 hi lfc. f^-r^f-^-ryrwaiai 

SflT>-x^J;OSfi$ix^fi-flSRF (radi 
o frequency : HK'7 2(Cfl»«il. 

<iFFT0B7 4tCtt^$n^. 
[00 13] iiTtt. «tt&ftjfc«*fc*H-*FFT 



ti . O F D M 7 A r 3 - H 0SS 8 2 CflHft 3 <i 6 . 

[ oo 1 4 ] ££Tii. ft&^fi^ftwo^ yr 
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*'J-7*ig»84fcttl&$*i4. 

[0015] cc-cii. tt»s*ifcfl»*, mart y 

9 y-71]R4 4jW&ofcfcE*t*>iifl^ BP*>. Bffl 
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nfcf-^li«l9ITEff^lsl»8 8fcttttS;ftft. 
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9. ffiiaea»=SrifC4tfcK9f f -^<r)«ttB, Sl/IT 

ai 3 7J;9aj^§iiS. 
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■r v rmm^m 134X iw^isi^x^^ 
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* -r -j rjMfi^a 1 3 4 1 . r >j T%mmw 1 
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£ffl{m®£irixmmcDi^£X'&m-?hj;o 
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[002 1] *»qH*«SWt "tiVH >J 7j*flg 
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8Wvr-- ^tfffifl 3*14 i t b z& . 
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[ 0 0 2 7 ] f £ T\ *%fflX'li. y 7£« 
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[0028] 
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■vy7§ftgSScfc0iMfg£il£. OFDMm^Zffifc-t 

SQ£ft&l£91TIEft-f WiE^SWr-rUTS^Wf^ 
'7 7£&K v/kf-^f-v y 7*JBirvtfifrf * O F dmii 
^■Sr5feJ^-fl>Jt^OOFDM7U-^ffi^;|5if|> :> ^-ct) 
OFDM7W-Afl||£ig»«k OSW&Sftfcfg^fcSfcO 
FDMM^i£]$.~tZ> 1 FFTHIJSi:. IFFT0HC 

fc«»'t*jwi«[a»fc. ±t)®f$.2ti&ztznmt 

[003 0] 2) OFDMfi-^^^-fSvyUf-dfA' 

SOFDMfi-foaiWS-ff^rU, Wf-vS-ff&FFT 
ElSSt. -e<0FFT[|]»J:i)»4>ii*fflWt^O4f+y 
7$50fS* n D n »£t££ L . fm&%cr>m\, vr-m* vVT 

«rfc£U -t^S^L^^yr^iHSfliaSrUIEv 

y 7iitt0Bi; . tc&Fm* A- H 7iltt0»fc: 
J: O^JfiSnfcfi-f *Wie-?/P-f-4f ^ 'JTiMft^BJciM 

tt^-fl>Sif jgEJSt . MffiFFT[5]ff8J;0O{gPfI-? 

zixtimwu^Ltzthjim^t ix&s&L. mirth 

X o lz®& UzZ t *W&b-t& vyuf-** y 70^fi 

[oo3i]3) mztimmm^z. ofdm* 

«fCOJr ^ y 7 h . y ;H38I<7>i$igJi# fc J: 0 1£ h 

i^TtT-yMzmn %x?zm 1 «7i/-AMf-^ 
7X'm&zti&T-?{zttLxttimzi\&m<)®&ft^ 

£&J&.-t&mWmS^$illtXT y7t . * ti 
^yttelE^S: , -eo 1 oodr-^ y Txmm^ixhf 
- f Ofl-f ie?iJ(c#A L tzW, 2 CO 7 b - AfilJfcr- ^ ^ 
4lSfl»ll2071^-A«figT-^4mX7 i >y7i: s * 
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M«* ££j£f h At v 7*£3r LTttKO FDM(i-f-£ 
Ty^rtX DWOtth 4 o fc$r L /C di: Sr^il-Sx 

[0032] 

dga t ^w^ft^a , a^-e^T- * isffiwaonit 

(4. ftjIt^titWISrA^U OFDM (Orthogon 
al Frequency Division multiplexing) ta^Z^MLfz 

■f 4 v;H-*-v U 73Mft§SB 3 4 fc . £IS£i*S&4 0 0) 

ti. ®&ztifzm^zmm. mixmmmuttz'ft 
hnvir** y r^m^m itx omfcztixi 

COO 3 3] CIT\ v/l/f-** »J Tiifl^ffl 3 4 14. 
A7J0S&S54O, OFDMj*ft$5 0. iiJ: 

y T.gfta56 o j; offifczti. -?iut*vv T^mmm 

3 714, OFDM£<t$7 0, tfJ*|gB8 0, 8 JOT 

m** y T3Mffgn9 o 4 owiasn*. 

[0034] |SI@{C^-tV/Pf-^-v y Tgj*^a3 Oct) 
■ffCOV^WMi«t*t. WifcTM P E G - 2 (Mov 
ing Picture Experts Group -2HC4 OEStft-f-ft^iX 

[ 0 0 3 5 ] C .1 Ti4. m r )fI]E$&cr>fflnZtltz&& 

■t^mmm^mmtm^o f d M^raon^fc 

fcffl#«OFDM«I»7 OCtltt&SJ'lS. 
[ 0 0 3 6 3 i Z T(4. O F DMffi^flp^ii, ffill 

80i4. AAIII»4 0Tttto3ftfctt9t**fi^** 

tc. oFDMfi-^^^-rs^-e'it^df-vyTi^tt 

ft^aj^t y rgfi5ia3 7 i office 

yriHfigiJ9 0ictt^$^&. 

[0037] ;£-c«assitt:*i»** y 7<o#^<42 

ISHEHSR£*rL."C-?>l'f-*ir y 7B«8B3 4*>*flh* 

y rs^iai 6 octtusns. wmt!>7Sd 

-?-C0^lffl^-+y7SrfflV^^OFDMfI# 
0. fc4L f OFDMiMftaJ5 0t;:ttte£fu v;H-*-r 

y r&fi^B 3 4 wsi* wio4 t^'j rm^coK * 

BH>TOF Divide ££j£L-t\ ilflU V/W^Hr-v'J 
TSfi^B 3 7 {4 * Wififflt Sft* O F D Mfl-f Srgft 



[ 0 0 3 8 ] imz , -7/1. -^Jf * y TiUftSS 3 4 . J3 

4 1/-7^ * + y r^fusa 3 7 offifiE i . znmmz 

^Ximth. 02 C. -7;l^f-= i r J ryTj£fi^B3 4 
*5flH*«r*t. HHfc*JV^T. A7J®BgP4 OttttOfT 
IEtt^lHlff§4 2 . V y ty7\s\8Z4 3 . 'J 
-7®S84 4, fIP#Hlfi^5^t@S84 5 , 
*a&®»4 6, 7*--7-yMf«4jRE»4 7. tiX 
U'O F DM 7 1^-A^M84 8 4 OtMSix, OFD 
M)*fl§G5 0(4 I F FT (inverse fast Fourier Trans 
form) (HlS§ 5 2 . i}~ M > '^-/"OMWDlHR 5 4 . 
J:tfRF|a]K5 8J:'Jfl!J*Sft. ^P^r -V 'J TiMflgg 6 
OJ1RF0B6 1. fc4r/7*-v-yh$M[p]5S6 3 4 

[ 0 0 3 9 ] H3fc, >)T%imW3 7<rM 

1^,5:^. [5lHt3±JV^T, OFDM^ftgi57 O(4RF0 
»72. fc4t/FFT0S87 4 4yfllB!c$ii, aj^IUffS 
»8 0ttOFDM7W-AT3-HHI»8 2, 7*-7 
7 r-ffl$8@S§8 3. ®mX7 t '(yfi<)-7lalK84. r 
■7-/tV^@S§8 6. i=4t>'M0ITiElT^-lHlSS8 84 0 

fltja^ti. ^FiS^-v y riHft^9 o«^-v y rgiix^- 
ifeems§9 2 . irjE^ffijaewjgEiBg 4 , ^ y 

7il*«9 6. *J4c>'RFlH]gS984 0^$^TO 
[0040] ai:, Ztih<r)ffifSLX r )t{:h-?iVT*V) 

rmm^s 3 4 . £4 x/~?>w-% * y rgft^a 3 7 o 

4CJ:9fi£8-?&. WlitfM PEG- 2 (Moving Pictur 
e Experts Group -2)^ if (1 4 OEMttmtZiXtZT 4 
y7^f-^lii0fIIEMffllS4 2(:ttig$ft, I 

<i x'\is^mm<r>mmfi^\\L i x ± t h m y 2r it 

Sflp^RS (1 88, 204 ) jQ^ilT-? / 1">^' 
E»4 3tC«»Sn*. ZZX'li, tt*&SfifcflHWS# 
«0r-^Sr, ^U(42»:7ciLa<07 : —7/UcSijy^T4 
^Tt'WV-y tV*Tl8H£?T$rV*JS|jRS>r >^ y-70» 

[004 1 1 zzx-ii. 2ac7cffi«snreasn*T 
ft^4 7HOFDMfi-f^ffifix:-ri»^-vy7 

^ . w«<oraaiMaffl^^ * y 7«i*^i4*<^fb t ?t t 

# t"t4 . t- *K 0 * { #^r - * (cm* L 1 1> 

d<04d(cL-T#A.iX3tft-^l4OFDM7U- 
AliEicl5llf&4 8{C«*&$ni>. 
[0042] ClcOOFDM7U-AfJi^Is]|fS4 8W4. 
yfV -7EK4 4 4 0 «»Sft4 

iifeOFDMf|#<oaS9tffl^&<?HHg#. fR0«3H? 
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#$££0»4 6T'4£/£$ft& , BUtfCRCfifJf- (cycl 

ic redundancy check code) (Cj; |.f&9 r— 

^, *5J:V7*-V«y hfltf84£j£lH]B4 7 £*)m;Zil 

sofd Mfi-^fljjfc-r a* * y r##ffi^t'$r-&tf 

[0043] COidKLT, OFDM7U-Afltj£0 
B4 8Ui. Ztlbn2VSif--7MzWMZtUZjm 

om&m^ m>)®m^. kxv?* 

htiffg&fc'^&Sft, CCT'liOFDMgflHI 

rmim zMz-ii&mQAM itft<ou^ni^ 
oFDMm^tL-ciiai^fts^^ »jtjbi«»ic» 

LTraaW(t^ft^f^^2^7cr-7'^T'«Jg$ft?» 
yl—Affi&nfm-k lT£j£$ft, IFFT(HlSg52 
(ctt&Sftl.. 

[0044] iCTtt, 2?K7t7—7JlT'm.mZil2>7 

i^-A«Wt«os^«, oFDMflt^flifiE-ts^ryr 
m^m i ~£M $ ft * o f d m <t^w» 7 - y x^Jftui 

B ( 1 F FT ) K.k9£$$ft, 4ifig$ftJtWi^- 
K>f y^-A;H«nlfl]SS54(^*ftS. 

[ o o 4 5 ] zzx-u. ±^titcmmmwimm^ 

ftif. £j£ S ftfc O F D Mff -s^SflMftKftflO $ 
ft. 2EIBHraSttT£ t 6 vyl-fA-xKoW^ V MS 
^fc£ftTRF(I]B5 8fc«*&$ft.&. 
[ 0 04 6 J dCHcttfcSftfcfl^W;, SISHSSBTg 

Sft&. 

[ o o 4 7 ] ceo j; a tc ix , aiaeaBtswtsftfe 
mffi^iSfiry-r-^Cctogfi^ft. -eofi-^i-?^ 

f^'J 7* Sit £B 37c7)RFIslS872 $ ft $ . 

[0 04 8] zzx-ii. Miim*Ltc^nm®.mm. 
^$ft*. 

[0049] ZZX'li. m&ZtlKm^tZttt&F FT 

aiJMaa&fiSrsn. ra3ftT^§ftfc*ft<e*uo* 

ft, -eo3<i6feft^ft-^{iOFDlV17U— AT-'n-KEI 
»8 2t«ttSft*. 

[00 5 0] fl8&Sft40FDMfi^*ffljR 

-rs-eft-fftto^+yT-s-apt^fi^tttc. 2& 

ft, ClOfi^-U^;KifglS#Bifi^^[H]S§4 5 £*)<?) 

WSHMi^UjMWIKS ftT ft/cfi-f-aw 



?ft , ^wa^Sftfcr-^lifflSdRr-f U -rig 
R8 4Cfctt$ft*fc4:fcte. «7)7*- v-y Mftff 

£j&iuB4 7T4jssft3t*-v y 7jg»aci»t*iini 

(I^7*-V.y HfWi. 7*-VyMf«H|»8 3 
£tti££ft, *?>7*---?.y r-4ff$g[5]B8 3i;j:OFDM 

7U-AT3-K0B8 2, ^»7-My^y-7*niss 
83, T-7 yeyj/[UB8 6, tsxtmoiiJEv&m 

8 8**eaSft40«e«>7 -y htC^o^iflP, ft 

^■WtsfcfT 5 ft ^OHBOKlft^;* - ?1fiWiM 

$ft&, 

[0051 ] COj;d{cLT'r3-r--$ft. m&trr4 
y^y-70B84fctt^?ft^«^{i. 
4V*y-7TgB4 4jW*ofcfcRH*>*fK B0^. 
If IBB $ ft T fSi* $ ft tz 2 - v'lun?- ? £ , j| 

tflO&SOftfirPft •£> 2 &7CT- 7'/U-^)llA.(75Mt' ; '#,t 

A^T^ft , xnm/frL <bft/cr-^li-rv v ev^ 
@B8 6lc«*a3ft£. 

[0052] dCT'ii, 2i^ieB^ft^r-^5r, tit 
Wf-T-?, fect^-tfttCftBISft-CfiaSSftilRO 
STIflF** fc'Or- * KE$H* L , ^ft^ft fcBWt $ 
ft*f-*tt»9mift0»8 8fcflB&3ft4. 

[0053] ££?ti. IKBOKOfnEfl^ 0B4 2# 

yot>16KA0. SiafSjUB'Sr^-C-^tJt^OT-^ 

<omm. atfijjEtffffcibft.. ^-^aiTjt lt-?/h>- 

^yT»flES@t3 7 ct0tb7J$ftl»fcttC, l^OIT 
IE^ao«a* { iTIE^tgmSW5tl£]B9 4 fcftfSSft 

t o o 5 4 ] zzx-ii, mumosTjmmw-Htiz'fr 
iKc<. fiiEm.tf&. ttz% fc* <7)is o rriEsaaco'Fi^tf 

«*OFM^f * 'J TjISJIIIB 9 6 ft ^, . 

[00 5 5] ZZKHt. ^firyTSiJX5-«3SaS«9 2 
«t O^OF DM5:ISflSit-Sdf -v U r<0 3 %K0*O^v» 

fflaaftfliWfcttiftSft*^. **yrj5ix5-«OBtt* 
coft-f (i, ffia«o»o«aE«P9«4ig»4 6 

$ft^l^0^ti5^* { ±5e(7)O F DMSflSR 5 0 , 2PbT 
fSiMB, OFDM5Wi»70S:^LTeSI$ftfeOFD 
MS:«K-f S^-ftf ftWf+ 'J7«;fi^o«0?« 

aasftoft-t t L•cf#^>ft•cv^|,, 

[00 56] CicOidtcLT. 5F^^y7ji»HlB9 
6*>^>li, 2Sf£JliBT'ejM$ftl.0FDM^-vyT 

mam*, mumotmm. mm®.. **v^4jg«$ 
r<r>m^ t'<r)mwmm$&m%. ^ftr, rf0B9s 

S , ^MJ&Hlf SaS^ if*ft5r $ ft T jifir y -r ^ J: 0 2 

rae3s»t=tt«$ft6. 

[0 0 5 7] •7^df Jr urjMfi^B34T'(i, C^J: 



-§-<3SfITyT--fT'^fI$*U RF0K6 1"CH*L* 

[0058] zcommi. y rmmm&m 

as*iTaaiSii*oFDMfi^>5^ Wf-r'jr 

ftOWHlW, K0IT]EflPWI4 2, -?-yb-y^[Hl 
fS±l»&4 7 N OFDM7l/-i*Wllfcig»4 8, fc«t 

i/i FFTHM5 2fi:tti&sn. infe<oiaiwi. m%. 

h izm-H ^TOFD Mfi^^Srff^r -3 X o Kt I. . 
[00 5 9] £«>J:3fcLT. BfiSiift^WririJT 
5-<£fflL&W5i*7*-7-y Mf*tt7 Ktitfg 

&sm%,4ix'£.fSi.ztixmmzix. %mztifzm^a 
■fifc^^wjflwi^^issii. wako«*=. ofdm 

83. •r-7-yb-y^0S88 6. feitXiSOUIE^Illffi 

88«^7t-7 7 net saw. m^-mmni 
zmizmmtz. 

[0060] Cc^Ct^*"?/!-^* -V V Tiro* 

H13 0(CfflV^ft£ffi^oe&7*-v-y hC-PWC 

0-6 3<nmii6 4#*>OFDM«r«MW-6** VT 

mmwrn^z™ ixa o . iermt=*^«i»ia<o)i 
Sr* L- x a 0 . ^ y-xivwmmz 1 mm*?— 9 &m 
&ZtihZ.ottc%tix^&. zzx-m^-h^y^m 
ni*. &mooFDMm^comi/mmzm\i'>t>tix^& 
®ft<r)i'>X)vnmx'b r ) , -etui, oFDMfi^-s-^ 

fiSt-TS I FFTOSg^fctf-MV^wWfflHfcJl! 
*fc«*iaiS)IB"C**. 

[0061] -TOUT, Srari (m, n{i01XL<7)g2&) 
ZtlbT-fZ^lX^h. *iZ, Refp (p(S01-U± 

cm®.) iip&Bcr>*vVTX'imztiz>&mm^£^ 

[0 0 6 2]#8am^t4OFDM*«|*^&. 0Utf6 
4 0=* -Y U7T\ (PliJSfQAM (quadrature a 

mplitude modulation) Zcb'CDriSf '/I^Pfi^fSili 

[0 0 6 3] Crs ( r, s 0 fcLLOSBBt ) li 

ift 0 ttaWfcOlWC* D, OFD M«#*«jR"*-4 £T 

*j ft 4 eaaiiH* »f & *> wfc s . 
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[ 0 0 6 4 ] Z ZX\ ±iiW#83fl^Refp(S 64 > > 
ViVZ'tlZ. 0-6 3*B«*-ir y TitX Cj&HJtfK-U 

[0065] 0#'£. ±iE^>BlO«aFlWCrsCOV^T 
a^-S. aOflBtflF^tt. WifcTCRC (cyclic redun 
dancy check code) KJ: l 5»£$;lv&fl^£fflvvcfr$r 

mz. fcm>JM&x'2i:mbixmi. m&R&GM 
-r&£iiz%ititm®^air£T. %mmx*u. s<i 

-2-ftLs jzmtm-nm&miKzm^x 2zmt-i- 

a^ft-^icM o *fLt v % i, t ixm o it-^^ 

loose] z<7)t$ izmmthm^w v-m* b 

6b'-yh^ejM^h^{i. 1 6t' v Mart^KOm^ 
&/Sttt=t . 1 6 t'-y hg«liJ.±C7)*l|^C0fEjM$-fif^ 

^rffiUt. l 6t*>y h£Mt.&T~?&imzttlXte, 
99. 998%^W$ ( 1 - 1/2' 6 ) TfROfi-^Wtf! 

I). 

[006 7] kd^)T\ OFDM5-H^4 l-7<7)df-V 
VTX'fSmX'Z&t'v -t<Wf^U7{=ISS<i4 
T^l^^H J: 0 . piJAJf 1 6QAM^fflv^t§(i 
4 t'-y hT* 0 . P S K & m^h t & {i2 h'-y h 

it) (ilSTLWv\ {MoT, Htm^lQAMfy 
^/l^P^rif^fflV^ix. 1 U Tt J: 0 1 

[0068] ^--IT'. H^^Or-^SraSR^-v U 

f d i mm- 1 tnzix?)* \VTZtt,zn-$i> 
B.msiM^'&im^-thzbimmb-thtz^. mm. 
<7)***)T*m\->x& r )ti&<r>n%Lbtei>T ! —5>. ax 
vmimmmzfi* ozb \m± i<zc<, ztxhco 
m^cofcmimmn* * u rmz ,mu fr%*>ti & 

Zbbttk. 

[ 0 0 6 9 ] II 5 %\4m^mm:^t. Z Z iztjkt 

m&mt , c o o -c o 7 s mizftm $ tix a 9 . 

SiJ$^=S-^cO«-SipJ^3l«S2 h'-y hcf-?T'ffl^?iX. 
-£ff"Cl 6 t'-y hWfJ&lM£tML-C^.&„ 
^•«i|*I^IitfO-9-^X{i2t'-y h-C'J>.5»^s OFDM5- 

mm-h* + i ;r^$ixi>xi''^yi^ii{i. «AtfQ 
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pskjwbhwi^. QPSKjii x>#/ujaiarr4o 

<7)&<B.W&$:i£mZ'$ 4tf. 4«2£ 2*lTf§4>ii4 

[0070] h5^H4 (Cfctt-Sff-^OSiJO ^TUT' 
fcL »9*B»^T&4#WfW?JSC 0 0*HJc<0$HWH 

£iHcom. o#s^A-»;r(3«to, g&4>-y# 

^MaTIKM^ftTfcO, 0^L^r^CO2~CO Ih 

o#s<o^ D tki 9 . mizmzz isyxfrwa-em 
[0071] znmiztstthc i oti^f-vurs-ti t 

*W&»0fi6S«F^TJ>0, Cll-Cl 7tf>#*HI*fc 
rBii . dp -v 9 1 tc« L . & ^ y ^fUHmtzK, 
£8$*lTH4. 

[0072] &:b\ ZZiZJjktfzmX'liCOOtC 0 1 

o o-c o 7 £5tM-T4 y ytf/ummT&m ix t & 

«rJfli-vcfT2r3BLt. ite«9ffcfrM;SttrC;fe4. 
[0073] 3 fc LT , fEi* n D n »<7)?§^ 

* * 'J 7#W&aj?*U te«$/uttS<0. 7/1^* 

* 'J TiM«H1f 3 4 UM»7 -y 

Ttt ^OigOft-tiTaEaofTiE^lglBSSriK-r. 
[0074] BHfctiivt, fflM^ttiift£e)ft5|*<0£tti 

^timm^Ltztiox'hi. zzx\ HfcztiK 

fra^P^r -r 'J T^lcScH >T . 7 * y h SOT® 
--?3fc£i$£>L 0U«\ RS (172. 188) coX 
coBCjk^J; o lz im^ffiffi&Wtfck L , iTIETOiffiW 

[00 7 53 ^C0 t t0^tT^T$fL7t7^-V-y h<0S! 
[0076] H7te, &±<D£olzLX®&ZtV?z'?/l 

f-^-r y r easi6«**s« lan i^x-r Atcjcffl L£t 
**. raatw-r < c ) wsm* + «j rt^^< . 

&tt%W&X'®ft-tZ t £ OWttfriftLT *S 0 . h* y h 
m 9 *0 JtRW* # Srffi 4 T*?< %A)V -7* -y h *q# h 
iiTV"»4. -7;^df^yrSrtt^-f-5v<o*» 
<0*ir y T**fflH*»^><0=F#Sr»t4 k £{4 ( B ) <r>i 

< G>V*Ot*y MS0$J;0.X;U-7--y h^HK 
«4-t4. 

[0077] *HSffiCTT*L7t J: o fc, ^Pl^-v 'J T5r 
ffiffltf-f t::fgiM-t4 t *c7)^./l~7' y h- £|e|®<7> ( A ) 



m Wr * y ratcffi t -cafcH- 4 a*, t* ••/ mr 0 ^ 
eas»jw««s<t"c v^4 ^ t iz*h . 

[0078] i!tt<9a^LAN5y*TAC*HvC. ^ 
■v 'J r tag sua £&R3 L , IDEjiii*^ t fc fc * «r if 

t>K *<nb$\zmmiEmM&iz^w&.ti t m<, it 

[007 9] ^^J:3^k#{4, Jft'J7»5y/Ai 

* 3 fttsasMgausicijtt 4 y r<o* 
&M%fflmk<Q**VT<7)&.&m^x<%&. 

0X0 £1- 4*S***4 . 

[ 0 0 8 0 ] i £ t\ us ic , *^S6(?ijc7)^ -v y r S'JX 

T. 0-6 3<Odf-vyrS#<03*>, a, b, c, fcj; 

[0081 ] bp*>. ff^coiast^L^-vyrsflx^ 
-®it» 9 2 . fe * tffriR^sewjgmss 9 4 
^«^p^-v y rfcfcfflf 4fc*>tf>0HT*> 0 , 

fo&nmiz ~?iv*f-** y raniKa 3 4 1 ajn $ #1 . * 

<?>&iimW.3 4liZtl(i>(r)*-rVT£8imi%^m j %7 
*-~?>v h^SL-COFDM(;J:|,-7/^df-v yrSr 
±)£L-araM-t4J:dKU v^f-Jf -v yrSff^B3 
7T'{iSSL/cxyU-r-y h*q|«$n*J: 3tcLTV^ 
4. 

[0082] JiLh. ^ ^ y r S(tS(i$n4lfi 9*^tt 
SELT^P^-^ y T<9*f StUaif 4JTi£Cr3V^Ta^. 

WiSaiffi-^l/^/W^^ixT v^4<S-^<0Sfitt!SK 
I 0 0 8 3 ] BP*> . £P^5&B8^#?S#3c5£ L T i ^4 1 

«0gJMa» «r Oaj-t 4 £ k ^tU* 4 . 
[0084] SHItfBH&Sfu «ft«UB*<S^f 4 W(C 

# -v y TcommsMz m?t&&-mtfh 4 1 s *4 . 
5- « ^ 4 ^tsti^rawr^aT* 4 . 

[0085] Jilt?) J: 3 *IlMtf)Mt: J:fl{i\ 
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iMr*-* y rfcasR-t*** y 70>*ft<wnco^ 
T . !SiafiS8»K:tilt*«ll^* : F»»tP*»'9»t ftfi 
32HI^0>,&H£8l3£ L . x5-***& =Sr* + U 7tc-w 

VvhHg^LTr-^ftft^ffSrdfcft. 

ft. s^Lt. fi-toea^-c* 

[ 0 0 8 6 J IfC. flMKRfi?4>Aift 
y Tftfioiyii*w8aE«:ff^ 5 -v y 7i*fI2SB 

dfci^Tfi. ^Fli^-r 'J 7attiB#gAttfr& 4.6ft 
ft. Witfv;H-* + 'J7«ltt»SS»Mltt»Mrif, 

aj . m>g l t mmmmzmm-t h z t #-c* s fcft . a 

[ 0 0 8 7 3 $rfe v ±i3ldtWfe:liRfe-f . «**>v;i,?- 

H'j riSffitRit *^«fijaf j^ifift LTt&asfti. 

■v 'J THlflMIJSrSMW* -?Ar?** y 7Sfl2iaol£B 
U ffi^;l^**y7iS«§K»i* 

* -v y r3smiBS:«tw-65g^iia*»4><^fH^-v y 7 

J3i«!Rfll«i*fcjfiB^ftfflaait<0^+»J7*fflv^v^ 

[00883 2*:. *iafc«Tli. AHHfflWJjiSHF- J: 

0 ITIEt»lliao»A4ll5rli; C<0«J5rtcl»* £ fc £ 
< . FUUMBH y-7ElK4 4c0f^CigjlLT 
i&i^. i<ok*<ov/Pf-^^y7B4§ai3 7fc:*s(t 
SM0fIIE^l5l?S88(i. OFDM7l/-Af3-H 

mifss 2tmm. : rj >?v -7'@s§8 4 t^ratwjfA 

[0089] 34>fc£fc. ffij&OOFDMfi-^i. -eft 

/u*-** y rmasmb zcDgmmm. avw?-* 

[0090J 

L. gftp D p«<0Siv^yT£t!5tU -eft^ffifflL^r 
^617^-7^ b£56ftT5*«U gfiiSBIi^E 

my*-v>yhm&&mi. *ftfcra->fc»i£fT*r 

/N (carrier to noise ratio) £>ft& We 



iSBKtS v vc t> . mm. 0 f - * * ITIE-r 0 IT 

mitzvmz\ T-fcofc&zft* ozt tfTh &mm 
[ o o 9 1 ] *a % nim2imco%,mz£tui, mm 

frail. 3*fi§£Bi4'EjMf 0 «OSU^-r y rsfi^i 
£jM7*- v-y h-T\ r-^^fs^-rSJtft. ffU.tf» 
at#tJ: yfeii^ft. fEi*df J cy7C0C/N (earrie 
r to noise ratio) #^fcftkft&^ff-f C^fftCiS 

IStCtW^-frSC fc #T& SOT'. JtRW£JgLfc# 

St. r - 9<rm&:m: ozt #T'# «£ftgs*$ 

[0092] ffc*JS3iea*>$CTlK ifttf. 

y7«r««-r y 7»c3Wiift»*«apr& 

fcftOfioI?*- V«y HfcJ'jT-^WaHIfcfiifcfc 
f<^fi-f-^5rS<l-r-&5fiSIIUiOFDIVlSrffl 

®.-tb*ti?ticr>*v vTizm-hT-mio-m&z 
m^xmwm^zim-tzztwx'Z i>^ft. esuft-^ 

ft^v ^KCiJV ^T fc . it®W$^ UfcttttT. 
^«fiBU*ff*5 i k ^T# i^illgSSrScfilKffi^ 
hZttfX'thM&tfbh. 

[®1 ] *»« < o||Ms0S{cflk&-?;Uf-4f+ 'J TiMfl^H 

av-f-wgiisiaT«fiESft*v;i^-dr^ y rfSM^a 

<7)1jp&7'o v^llT'*>5. 

[02] KWftrnfr'i-** y r;Mfi^aco«B&7 o ••, 

^0TJ>4. 

[03 ] *%BJO-7^f-^-v i/75*fH8ao*»ru y 
[04] *^OHiiWzHg&m-9«iJ01T^^EIT- 
[115 ] *%W«i6WKW*iftO«Bt^<^-«** 

[@7] mmcommm^mto ttz t & o7.;p-r y 

hc7)J:§r^'t0T-$).& < , 

[08 3 mwonmw^mtmMLtzt i^a- y r^'j 

[09 ] fi!*<0-7;kf-df -v y reiMgaoMB&T-n y 9 

mx-hh. 

[0io3 ftsw)7;yfjft y re^atcias 

=>r -V y 7-Mfti!a<0«lB&7'D .j, ^ 0T'J) s . 
[0113 «3tW)^Uf-*^'J7€3aa6BfcW4v/^ 
y 75£ft|i§B<0®B&7n .„ ?®X't>Z . 
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7= 
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